Inhibition of histone deacetylation enhances endotoxin-stimulated transcription but does not reverse endotoxin tolerance.
Covalent modification of histones and the subsequent remodeling of chromatin have emerged as important mechanisms in regulating gene expression. In particular, recent identification of the enzyme families responsible for the steady-state balance of histone acetylation has served to redefine our understanding of these modifications as fundamental biochemical processes regulating transcription. Current evidence suggests that histone acetylation correlates positively with gene activation, while histone deacetylation acts to repress transcription. In this study, we examined the role of histone modification in the inflammatory response to endotoxin. We focused on the endotoxin-stimulated expression of the interleukin-1beta promoter and tested the hypotheses that persistent histone deacetylation was responsible for the decreased expression of this promoter observed after prolonged exposure to endotoxin, a manifestation of a phenomenon known as endotoxin tolerance. We found that histone deacetylase inhibitors enhanced endotoxin-stimulated transcription; however, deacetylation inhibitors could neither block the development of tolerance nor restore endotoxin sensitivity in a tolerant cell. Deacetylase inhibitors could not restore LPS-mediated transcription in tolerant cells. These results show that histone acetylation/deacetylation regulates, at least in part, the endotoxin-induced expression of inflammatory genes and that repressed transcription observed in endotoxin tolerance is not caused by enhanced activity of histone deacetylases.